JP,2000-085073,A [CLAIM + DETAILED DESCRIPTION] 



Page 1 of 9 




CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1]A polypropylene system multilayer film which consists of a layer of the following (I) - 
(III). 

(I) a lamination layer which consists of a propylene independent polymer and/or a propylene 
ethylenic copolymer, and (II), [ ethylenic copolymers / (A) propylene independent polymer 
and/or / 100 to 70 weight % (100 is included) of / propylene ] (B) An intermediate layer who 
consists of 30 to 0 weight % (0 is included) of ethylene alpha-olefin copolymers of density 
0.900 - 0.950 g/cm 3 , (III) (A) Density 0.870 - 20 to 50 weight % of ethylene alpha-olefin 
copolymers of 0.890 g/cm 3 , (B) A sealing layer whose density of the above (B) is [ consisting 
of density 0.880 - 80 to 50 weight % of ethylene alpha-olefin copolymers of 0.915 g/cm 3 ] 
larger than density of (A). 

[Claim 2]A polypropylene system multilayer film which consists of a layer of the following (I) - 
(III). 

(I) (A) A propylene independent polymer and/or 5 to 80 weight % of propylene ethylenic 
copolymers, (B) A lamination layer which consists of 95 to 20 weight % of ethylene alpha-olefin 

3 

copolymers of density [ of 0. 900-0. 950g/cm ] , (II) (A) A propylene independent polymer 
and/or 100 to 70 weight % (100 is included) of propylene ethylenic copolymers, (B) An 
intermediate layer who consists of 30 to 0 weight % (0 is included) of ethylene alpha-olefin 
copolymers of density 0.900 - 0.950 g/cm 3 , (III) (A) Density 0.870 - 20 to 50 weight % of 
ethylene alpha-olefin copolymers of 0.890 g/cm 3 , (B) A sealing layer whose density of the 
above (B) is [ consisting of density 0.880 - 80 to 50 weight % of ethylene alpha-olefin 
copolymers of 0.915 g/cm 3 ] larger than density of (A). 

[Claim 3]The polypropylene system multilayer film according to claim 1 or 2 in which at least 
one of two sorts of ethylene alpha-olefin copolymers in said (III) layer is manufactured using a 
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[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a polypropylene system multilayer film. It is 
related with the polypropylene system multilayer film which provided the sealing layer and 
lamination layer which turn into a base material layer (intermediate layer) which blended the 
propylene system polymer or the still more specific ethylene alpha-olefin copolymer from a 
specific constituent in detail. 
[0002] 

[Description of the Prior Art]Although excelled in rigidity, transparency, dampproofing, etc., 
since heat-sealing temperature was high, the film which consists of a propylene independent 
polymer could not perform bag manufacture at high speed, but had the problem that 
productivity did not improve. Therefore, in using as an object for bag manufacture, paste an 
ethylene ******- propylene copolymer layer together to the one side or both sides as a sealing 
layer, or usually. The means of pasting together the layer which becomes an ethylene ******- 
propylene copolymer from the resin which added ethylene propylene rubber, ethylene BUTEN 
rubber, etc. have been taken. 

[0003] However, when seal temperature was not able to be lowered to a satisfying grade in 
these and ethylene propylene rubber, ethylene BUTEN rubber, etc. were added, there were 
problems, such as becoming easy to cause blocking. 
[0004] 

[Problem to be solved by the invention]This invention was made from such an above- 
mentioned viewpoint, and is ****. Temperature of the purpose is low, and its heat-sealing 
temperature range permitted is also wide, and it is offer of a polypropylene system multilayer 
film excellent also in blocking-proof nature. 

[0005] 

[Means for solving problem]As a result of taking lessons from the above-mentioned technical 
problem and inquiring wholeheartedly, by providing the sealing layer and lamination layer 
which turn into a base material layer which consists of a propylene independent polymer or a 
propylene ethylenic copolymer from specific resin, this invention persons find out that the 
above-mentioned purpose can be attained, and came to complete the invention. 
[0006]That is, this invention provides the polypropylene system multilayer film which consists 
of a layer of the following (I) - (III). 

(1) -- (I) -- the lamination layer which consists of a propylene independent polymer and/or a 
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propylene ethylenic copolymer, and (II), [ ethylenic copolymers / (A) propylene independent 
polymer and/or/ 100 to 70 weight % (100 is included) of / propylene ] (B) The intermediate 
layer who consists of 30 to 0 weight % (0 is included) of ethylene alpha-olefin copolymers of 
density 0.900 - 0.950 g/cm 3 , (III) (A) The sealing layer which consists of density 0.870 - 20 to 
50 weight % of ethylene alpha-olefin copolymers of 0.890 g/cm 3 , and (B) density 0.880 - 80 to 
50 weight % of ethylene alpha-olefin copolymers of 0.915 g/cm 3 . 

(2) -- (I), [ ethylenic copolymers / (A) propylene independent polymer and/or / 5 to 80 weight % 
of / propylene ] (B) The lamination layer which consists of 95 to 20 weight % of ethylene alpha- 
olefin copolymers of density [ of 0.900-0.950g/cm ] 3 (II) (A) A propylene independent polymer 
and/or 100 to 70 weight % (100 is included) of propylene ethylenic copolymers, (B) The 
intermediate layer who consists of 30 to 0 weight % (0 is included) of ethylene alpha-olefin 
copolymers of density 0.900 - 0.950 g/cm 3 , (III) (A) The sealing layer which consists of density 
0.870 - 20 to 50 weight % of ethylene alpha-olefin copolymers of 0.890 g/cm 3 , and (B) density 

0. 880 - 80 to 50 weight % of ethylene alpha-olefin copolymers of 0.915 g/cm 3 . 

(3) The above (1) by which at least one of two sorts of ethylene alpha-olefin copolymers in said 
(III) layer is manufactured using a single site system catalyst, or a polypropylene system 
multilayer film given in (2). 

[0007] 

[Mode for carrying out the invention]Below, an embodiment of the invention is described in 
detail. 

1. When consisting of contents (1) lamination layer (i) propylene independent polymer and/or 
propylene ethylenic copolymer of each layer of polypropylene system multilayer film 
concerning this invention, Or (ii) It is a case where it consists of (A) propylene independent 
polymer and/or the propylene ethylenic copolymer 5 - 80 weight % and (B) density 0.900 - 95 
to 20 weight % of ethylene alpha-olefin copolymers of 0.950 g/cm 3 . 

(i) a case -- ** propylene independent polymer, especially the thing whose Ml(s) (a melt index 
is shown.) are 1-20g/10 minutes although not asked -- it is desirable . Ml is the value 
measured based on JIS K-7210 (measurement conditions: 2160 g of load, temperature:230 
**). 

[0008]** a propylene ethylene copolymerization object - although it is what is called a 
propylene ethylene random copolymer, as for the content of an ethylene unit, 0.2 to 10 weight 
% is preferred, and its 0.2 to 5 weight % is more preferred. When it exceeds 10 weight %, 
rigidity falls and there is a tendency for bag manufacture aptitude to also fall, under the 
influence. The content of this ethylene unit is measured by an infrared-absorption-spectrum 
method. 
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[0009]The amount of 1-20g/of Ml is desirable, and 5-10g/10 minutes are more preferred. By 
the following, transparency and film impact may fall by 1g/. On the other hand, if it exceeds 
20g/1 0 minutes, poor forming will take place easily. Measurement of Ml is the same as the 
above. 

** It is easy to be the manufacturing method, therefore the thing which restriction in particular 
does not have and was manufactured by the publicly known method of this propylene 
independent polymer or a propylene ethylenic copolymer. For example, it is based on the 
manufacturing method what is called using Ziegler-Natta catalyst and a homogeneous catalyst. 
Homogeneous catalyst systems, such as a catalyst which consists of a vanadium compound 
known from the former and an organic aluminium compound as a homogeneous catalyst, or a 
single site catalyst found out in recent years, can also be mentioned. 
[0010]** Said propylene independent polymer or propylene ethylenic copolymers may not 
necessarily be not only one polymer but two or more sorts which polymerized separately of 
polymers. That is, what mixed two or more sorts of propylene independent polymers, the thing 
which mixed two or more sorts of propylene ethylenic copolymers or the propylene 
independent polymer more than a kind, and the propylene ethylenic copolymer more than a 
kind may be mixed. 

[001 1 ](ii) a case - in this case - a lamination layer - others - it becomes what has good 
lamination nature with resin, even when it laminates other resin, there are no necessities, such 
as surface corona treatment, and it can offer suitably as a film for a non anchor lamination. 
**(A) About each in a propylene independent polymer and/or a propylene ethylenic copolymer, 
it is the same as that of the case of the above-mentioned (i). 

[0012]**(B) Although straight-chain-shape low density polyethylene corresponds to an ethylene 
alpha-olefin copolymer concrete target, as alpha-OREFIN, it is a thing of the carbon numbers 
3-12 preferably, and is a thing of the carbon numbers 6-8 still more preferably, density -- 
0.900-0.950g/cm 3 - desirable - 0.900-0.930g/cm 3 - it is 0.905-0.925g/cm 3 still more 
preferably. There is a possibility that rigidity will become high too much if heat resistance is 
missing in it being less than 0.900, there is a problem of being easy to produce blocking etc. 
and 0.950 is exceeded, and it may be easy to generate a pinhole, and ****** may worsen. 
[0013]** the above (A) and 5 to 80 weight % of loadings (A) of (B) -- desirable -- 10 to 60 
weight %, and (B) - it consists of 90 to 40 weight % preferably 95 to 20weight %. When there 
is a problem of exfoliation between layers between a lamination layer and an intermediate 
layer taking place (A) being less than 5 weight % easily, and being easy to become, it 
exceeded 80 weight % and the poly sand lamination is performed, there is a problem that 
sufficient adhesive strength is not acquired. 

Are an intermediate-layer ******** substrate a layer to make, and (2) (A) propylene independent 
polymer and/or 100 to 70 weight % (100 is included) of propylene ethylenic copolymers, (B) It 
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consists of density 0.900 - 30 to 0 weight % (0 is included) of ethylene alpha-olefin copolymers 
of 0.950 g/cm 3 . 

[0014]** To the contents of a propylene independent polymer and a propylene ethylenic 
copolymer which are used for this intermediate layer, and the ethylene alpha-olefin copolymer, 
contents described above (1) are applied as it is. 

** the above (A) and 100 to 70 weight % (100 is included) of loadings (A) of (B) -- desirable -- 
85 to 75 weight %, and (B) - it consists of 15 to 25 weight % preferably 30 to Oweight % (0 is 
included). There is a possibility that rigidity may fall that (A) is less than 70 weight %. Adjusting 
(A) in 100 to 70weight % of the range, or by adjusting a layer ratio, peel strength between 
layers with a sealing layer is controlled, and adjustment of opening nature is attained. 
(3) Sealing layer (A) density 0.870 - 20 to 50 weight % of ethylene alpha-olefin copolymers of 
0.890g[/cm ] 3 , (B) It is what consists of density 0.880 - 80 to 50 weight % of ethylene alpha- 
olefin copolymers of 0.915 g/cm 3 , and density of the above (B) is larger than density of (A). 

3 

desirable - density of (B) -- density of (A) -- 0.01-0.05g/cm -- it is large. 
[0015]** (A) - density 0.870-0.890g/cm 3 - it is 0.875-0.885g/cm 3 preferably. It is inferior to 
blocking-proof nature in it being less than 0.870, and there is a possibility that productivity may 
fall. When 0.890 is exceeded, there is a possibility that low-temperature seal nature may 
become insufficient. 

** (B) -- density 0.880-0.91 5g/cm 3 -- it is 0.890-0.91 0g/cm 3 preferably. There is a possibility 
that it may be inferior to blocking-proof nature in it being less than 0.880. When 0.915 is 
exceeded, there is a possibility that low-temperature seal nature may become insufficient. 
[0016]** The density of the above (B) is larger than the density of (A). When the density of the 
above (B) is lower than the density of (A) (i.e., when the rate of an ethylene alpha-olefin 
copolymer with lower density becomes large), there is a possibility that blocking may become 
large. 

** At least one of said two sorts of ethylene alpha-olefin copolymers is manufactured using a 
single site system catalyst. When neither is what was manufactured using the single site 
system catalyst among two sorts of ethylene alpha-olefin copolymers, there is a possibility that 
seal intensity may not become high enough. 

[0017]As a single site system catalyst, JP,S58-19309,A, JP,S61-130314,A, JP,H3-163088,A, 
JP,H4-300887,A, JP,H4-21 1694,A, A cyclopentadienyl group which is indicated to JP,H1- 
502036,A etc., The transition metal compound by which the child was controlled geometrically 
is mentioned, and at least the transition metal compound in which at least 1 or 2 individual 
purchasing makes a child a substituent cyclopentadienyl group, an indenyl group, a 
substitution indenyl group, etc., and this ** are characterized by the character of an activity 
point being uniform. As a transition metal in these transition metal compounds, 
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JIRUKONIUMU, titanium, and hafnium can be mentioned preferably. 

[0018]As an assistant catalyst used simultaneously, what is indicated in the above-mentioned 
gazette can be used. As a desirable assistant catalyst, the shape of a chain, or annular 
aluminoxane (for example, methyl aluminoxane), an ionicity compound (for example, tetrakis 
(pentafluorophenyl) ****N and N-dimethylannmonium.) Tetra-phenyl **** triethyl ammonium, 
Lewis acid. (For example, boron compounds, such as bird phenyl **** and tris 
(pentafluorophenyl) ****), alkylaluminum (for example, trialkyl aluminum, such as triethyl 
aluminum and isobutyl aluminum), etc. can be mentioned. 

[0019]As a polymerization method, which methods, such as a gaseous phase method and a 
solution technique, may be used. 

** the above (A) and 20 to 50 weight % of loadings (A) of (B) -- desirable -- 25 to 45 weight %, 
and (B) -- it is 75 to 55 weight % preferably 80 to 50weight %. When there is a possibility that 
low-temperature seal nature may become it insufficient that (A) is less than 20 weight % and it 
exceeds 50 weight %, there is a possibility that blocking may become large. 
[0020]** In said two sorts of ethylene alpha-olefin copolymers, the carbon number of the alpha- 
OREFIN is a thing of 8-18 ranges preferably six or more. The seal nature whose carbon 
number is suitable at less than six may not be obtained. As this alpha-OREFIN, 1-HEKISEN, 
1-OKUTEN, 1-NONEN, Letter of branching mono-OREFIN, such as straight-chain-shape 
mono-OREFIN [, such as 1-decene, 1-undecene, and 1-dodecen, ], 3-methyl 1-BUTEN, 3- 
methyl-1-pentene, 4-methyl 1-pentene, 2 and 2, and 4-bird methyl pen ten, etc. can be 
mentioned. These alpha-OREFIN may be used independently, respectively and may be used 
combining two or more kinds. 

[0021]As for Ml, it is desirable that they are 1-50g/10 minutes, and they are 1-10g/10 minutes 
preferably. Even if Ml exceeds 50g/10 minutes 1g/at least less than 10 minutes, there is a 
possibility that productivity may fall. Ml is measured based on JIS K-7210 (measurement 
conditions: 2160 g of load, temperature: 190 **). As for Mw/Mn (a weight average molecular 
weight / number average molecular weight is shown.), it is desirable that it is 1 .8-3.0, and it is a 
thing of 1.8-2.5 preferably. Mw/Mn is measured by the GPC method. 

[0022]lt is desirable for the number of branching per 1000 carbon numbers of a straight chain 
of a copolymer to be 20 or more pieces, and it is 50 or more pieces still more preferably on 35 
pieces preferably. Although based also on alpha-OREFIN, it does not become low density 
unless 20 or more pieces can be found. A sample which dissolved in 1, 2, and 3-bird 
chlorobenzene / heavy benzene (90/10 (volume ratio)) mixed solvent is used for this value, 
From a 13 CNMR spectrum ( a measuring device uses EX-400 by JEOL Co., Ltd.), ask and, 
[ attribution of SUKUTORU, and a determination method of alpha-OREFIN ] It is based on 
Pooter M.D., J. Appl. Polym. Sci., 42,399 (1991), etc. 

[0023]ln the range which does not spoil the purpose of this invention, an antioxidant, a 
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neutralizer, a slip additive, an anti blocking agent, or a ******-proof agent can be blended with 
an additive agent and a concrete target which are regularly used according to a request if 
needed. 

2. thickness of a layer of each layer, and its ratio ~ although there is no restriction in particular 
as thickness of the whole polypropylene system multilayer film concerning this invention, a 
thing of the range of 10-70 micrometers is preferred, and a thing of the range of 15-50 
micrometers is good for especially the lamination to films, such as OPP and PET. 
[0024]As a thickness ratio of each layer to constitute, a lamination layer: intermediate- 
layensealing layer is :(0.1-0.5) 1: (0.1-0.5), and is :(0.1-0.3) 1: (0.2-0.4) preferably. When a 
lamination layer exceeds 0.5, heat resistance has a possibility that the low-temperature seal 
nature of what becomes high may fall. When a sealing layer exceeds 0.5, there is a possibility 
that rigidity may fall. 

3. There is no restriction in particular about a manufacturing method of a polypropylene system 
multilayer film concerning this inventions, such as a manufacturing method of a polypropylene 
system multilayer film concerning this invention, After producing a lamination layer, an 
intermediate layer, and a sealing layer to according to, respectively, it may laminate by the 
publicly known dry laminating method, and may fabricate simultaneously by the publicly known 
co-extruding method. 

[0025]Other resin, paper, etc. may be further laminated by what [ not only ] a polypropylene 
system multilayer film concerning this invention becomes from three layers of said (I) - (III) but 
this 3 layer if needed. 
[0026] 

[Working example]Below, based on a work example, this invention is explained still more 

concretely. 

[A work example 1] 

(1) It did not add but an antioxidant other than ** below a contents (I) lamination layer of each 
layer added a silica system compound as lubricant and an anti blocking agent. 
[0027]** A propylene independent polymer and a product made from the Idemitsu 
petrochemistry "F-704NP" 

- Density: 0.9 g/cm 3 and Ml: Lubricant other than ** below 7g/a 10-minute (II) intermediate 
layer and ** was added. 

[0028]** Propylene independent polymer: 79.8 weight % and a product made from the Idemitsu 
petrochemistry "F-704NP" 

- Density: 0.9 g/cm 3 and Ml: 7g/10 minute ** ethylene alpha-olefin copolymer: 20.2 weight % 
and "0438CL" by an Idemitsu petrochemical company 

- Density: The kind of 0.916 g/cm 3 -alpha-OREFIN: The silica system compound other than ** 
below a 1-OKUTEN (III) sealing layer and ** was added as an antioxidant, lubricant, and an 
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anti blocking agent. 

[0029]** Ethylene alpha-olefin copolymer: 34.3 weight % and "engagement KC-8852" by the 
Dow Chemical 

- Density: 0.874g[/cm ] 3 and Ml: 3g/10 minute and Mw/Mn: 2.0 and alpha-OREFIN : 1- 
OKUTEN and the number of branching : 64.5** ethylene alpha-olefin copolymer: 65.7 weight 
% and "AFINITI PF-1 140" by the Dow Chemical Co. 

- Density : 0.895 g/cm 3 and Ml:1.6g/10 minute, Mw/Mn: 2. 3 and alpha-OREFIN : 1-OKUTEN 
and the number of branching : 33.5 The pellet of the polymer of the forming process above of 

(2) films is blended as shown above, With the three layer T Di co-extrusion cast making 
machine, it fabricated so that the whole film thickness might be set to 20 micrometers. 
[0030]The layer ratio of the film was set to lamination layer (I) / intermediate-layer (II) / sealing 
layer (III) =1/5/1.5. A making machine corresponds to lamination layer (I) / intermediate-layer 
(II) / sealing layer (III), The extrusion machine of 50mmphi/65mmphi/40mmphi is formed, 
respectively, and lamination layer (I) / intermediate-layer (II) / sealing layer (III) set screw 
rotation speed to 25/54 / 41 (rpm), respectively. 

[0031]As for dice exit resin temperature, 230 ** and 25 ** of chill roll temperature got wet, 
respectively, and the index was taken as 38 dyn/cm. The total amount of discharge was 
carried out in 46kg/hour, and taking over speed was considered as a part for 68-m/. 

(3) After neglecting the film obtained by a valuation method and the evaluation result above (2) 
at 40 ** for 24 hours and adjusting a state, The dry lamination of the OPP film (extension 
polypropylene film: the product made from the Nimura chemicals, grade:FOR, 
thickness:20micrometer) was carried out at the lamination layer of this film with ether system 
adhesives (the product made from the formation of great Nissei, C-88). 

[0032]The lamination machine made from the Nakajima energy machine engineering (NADIC- 
L) performed the lamination by supplying OPP and the above-mentioned film, respectively. 
About this film that carried out the dry lamination, heat-sealing nature evaluation shown below 
was performed. Heat-sealing nature evaluation samples the film obtained above in the shape 
of a strip of paper so that a seal part may serve as 15-mm width, and they are the temperature 
of 23**2 **, and 50**10% of humidity after a seal on the following seal conditions, After carrying 
out state regulation for 16 hours or more, it carried out by measuring seal intensity by the T 
type exfoliating method under the temperature and humidity conditions. This evaluation is a 
thing based on JISZ-1707, and exfoliation speed was considered as a part for 200-mm/. 
[0033]The value of the heat-sealing intensity in each seal temperature is shown in Table 1. 
<Seal condition> seal temperature: As shown in Table 1, it carried out at each temperature of 
a 5** unit over 85 ** - 145 **. 

seal time: - 1 second sealing surface product: - 15x10-mm seal pressure: -- 2kg/cm 2 
[Comparative example 1] In the work example 1, [ intermediate layer / (II) ]** Not using an 
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ethylene alpha-olefin copolymer ("0438CL" by an Idemitsu petrochemical company), [ sealing 
layer / (III) ] It carried out like the work example 1 except having used the mixture of 90 weight 
% of ethylene ******- propylene copolymers, and 10 weight % of ethylene propylene copolymer 
rubbers (EPR). The value of the heat-sealing intensity in each seal temperature is shown in 
Table 1. 
[0034] 
[Table 1] 



[0035](Evaluation) Comparative example 1 (that is, what used the conventional polypropylene 
system film for the sealing layer cannot be heat sealed at low temperature 120 ** or less) On 
the other hand, in the work example 1 , it turned out that heat-sealing intensity can be held in 
the wide temperature range so that it is possible to heat seal also at the low temperature of 85 

[Comparative example 2] In the work example 1, a ** ethylene alpha-olefin copolymer 
("engagement KC-8852" by the Dow Chemical) is not used about a (III) sealing layer, ** It 
carried out like the work example 1 except having used only the ethylene alpha-olefin 
copolymer ("AFINITI PF-1 140" by the Dow Chemical Co.). 

[0036]At this time, the heat-sealing temperature which can gain the heat-sealing intensity of 
300g/15 mm was measured. In the work example 1, it was 85 **. On the other hand, according 
to this comparative example 2, it became 94 ** and it turned out in work example 1 that the 
heat-sealing nature in low temperature is good. 
[0037] 

[Effect of the lnvention]By this invention, heat-sealing temperature was low, the heat-sealing 
temperature range permitted was also wide, and the polypropylene system multilayer film 
excellent also in blocking-proof nature was able to be obtained. 



[Translation done.] 
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[claim l] A polypropylene-based multilayer film comprising 
the following layers (I) -(III): 
5 (I) a lamination layer made of a propylene homopolymer and/or 
a propylene-ethylene copolymer, (II) an intermediate layer 
made of (A) 100-70 wt% (100 inclusive) of a propylene 
homopolymer and/or a propylene-ethylene copolymer, and (B) 30- 
0 wt% (0 inclusive) of an ethylene-a-olef in copolymer having a 
10 density of 0.900-0.950 g/cm 3 , and (III) a sealing layer made of 
(A) 20-50 wt% of an ethylene-a-olef in copolymer having a 
density of 0.870-0.890 g/cm 3 , and (B) 80-50 wt% of an ethylene- 
a-olef in copolymer having a density of 0.880-0.915 g/cm 3 , 
wherein the density of (B) is greater than that of (A) . 

15 

[00 10] © The above-mentioned propylene homopolymer or 
propylene-ethylene copolymer is not necessarily a single 
polymer but may be made of two or more kinds of polymers 
polymerized independently. In other words, it may be a mixture 
20 of two or more kinds of propylene homopolymers, a mixture of 
two or more kinds of propylene-ethylene copolymers, or a 
mixture of one or more kinds of propylene homopolymers and one 
or more kinds of propylene-ethylene copolymers. 
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